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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is fluorescent substance vacuum-evaporationo equipment which the steamy style 
from the aforementioned evaporation source characterized by to provide the following equips the 
aforementioned base material side with the specification-part material which regulates the 
crossing angle which carries out incidence, the aforementioned slit is more than the width of 
face of the base material of the conveyance direction of the aforementioned base material, and 
the direction which intersect perpendicularly, and the width of face of the direction where it 
intersects perpendicularly with the conveyance direction of the aforementioned base material 
carries out [ that the width of face in the conveyance direction of the aforementioned base 
material of the aforementioned slit is narrow in Evaporation source. Between the base materials 
and the aforementioned evaporation sources which move relatively to this evaporation source, it 
is a slit 



[Translation done.] 
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*' NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to fluorescent substance vacuum evaporationo equipment and the 
fluorescent substance vacuum evaporationo equipment which enables creation of a fluorescent 
substance layer which covers a large area in more detail and has the thickness of simultaneously 
regularity. 

[Description of the Prior Art] 

The field of the invention has been cultivated [ extensive ranges, such as objects for a display, 
such as a fluorescent lamp, a fluorescent screen for X-ray photographs, or CRT, ] as 
examination is performed about a fluorescent substance for many years, and the foot of search 
of a fluorescent substance is extended and the elucidation of the luminescent mechanism of the 
fluorescent substance, a luminescence property, etc. progresses. 

In use of these fluorescent substances, after fully distributing the fluorescent substance powder 
obtained by the general fluorescent substance synthesis method including a baking process in 
the solvent containing a binder, it applies on the base material of a glass tube and others. Then, 
this is dried, a solvent is removed and it is used for various uses by forming the fluorescent 
substance layer containing a binder. 

Furthermore, an (examination detailed about the extinction-of-phosphorescence nature, i.e., 
negatively-accelerated-phosphorescence nature and accelerated-phosphorescence nature, of 
fluorescent substance afterglow should do. Its attention is paid to accelerated-phosphorescence 
nature (the crystal fluorescent substance of high-persistence, fluorescence of this fluorescent 
substance a long wave if Nagamitsu is irradiated light storage phenomenon whose luminosity of 
afterglow energy is emitted from a fluorescent substance the bottom and increases rapidly) 
above all. The way which uses this accelerated-phosphorescence nature fluorescent substance 
as an intermediate-record medium of a radiation picture is cultivated, and the progress of the 
conformity to record media, such as an improvement to the rectangle-responsibility to 
improvement in accelerated-phosphorescence luminescence intensity and the excitation light of 
accelerated-phosphorescence luminescence or development of an accelerated- 
phosphorescence nature fluorescent substance, is sped up further. 

A fluorescent substance is made to absorb the radiation which penetrated the photographic 
subject as this intermediate-record medium, and by exciting this fluorescent substance with light 
or heat energy after an appropriate time, this fluorescent substance makes the energy of 
radiation accumulated by the above-mentioned absorption emit as fluorescence, and detects and 
images it. 

Specifically, the radiation image transformation method which made a visible ray or infrared 
radiation accelerated-phosphorescence excitation light using the accelerated-phosphorescence 
nature fluorescent substance is shown in U.S. JP,3,859,527,B and JP,55-12144,A. This method is 
what uses the radiation image transformation panel in which the accelerated-phosphorescence 
nature fluorescent substance layer was formed on the base material. Apply the radiation which 
penetrated the photographic subject in the accelerated-phosphorescence nature fluorescent 
substance layer of this radiation image transformation panel, store up the energy of radiation 
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corresponding to the degree of radioparency of each part of a photographic subject, and a latent 
image is formed. By scanning this accelerated-phosphorescence nature fluorescent substance 
layer with accelerated-phosphorescence excitation light after an appropriate time, the energy of 
radiation by which each part was accumulated is made to emit, it changes into light, and a 
picture is acquired by the lightwave signal by the strength of this light A deer is carried out, and 
even if it reproduces as hard copy, you may reproduce this final picture on CRT. 
However, the radiation ********** panel which generally has an accelerated-phosphorescence 
nature fluorescent substance layer Since the dispersion liquid containing a granular accelerated- 
phosphorescence nature fluorescent substance layer and an organic binder with a same particle 
size [ the / as the aforementioned general fluorescent substance ] of 1 micrometer - about 30 
micrometers are applied on a base material (or protective layer), it dries and it is created low 
(generally — 50% of filling factors) therefore, the pack density of an accelerated- 
phosphorescence nature fluorescent substance needed to thicken thickness of an accelerated- 
phosphorescence nature fluorescent substance layer, for making radiosensitivity high enough 
On the other hand, the sharp nature at the time of the aforementioned radiation image 
transformation had the inclination for it to be higher as the thickness of the accelerated- 
phosphorescence nature fluorescent substance layer of a radiation image transformation panel is 
thin, therefore the lamination of an accelerated-phosphorescence nature fluorescent substance 
layer was required for it for improvement in sharp nature. 

That is, the conventional radiation image transformation panel has been created by a certain 
amount of mutual sacrifice between the sensitivity which completely shows a reverse inclination 
to the thickness of an accelerated-phosphorescence nature fluorescent substance layer and the 
graininess of a picture, and the sharp nature of a picture. 

Moreover, some meanses for improving the sharp nature of a radiation picture in such a situation 
have been thought out. For example, they are the method of mixing white fine particles into the 
accelerated-phosphorescence nature fluorescent substance layer of a radiation image 
transformation panel given in JP,55-146447 ? A, or the method of coloring so that the average 
reflectance in the accelerated-phosphorescence excitation wavelength field of the accelerated- 
phosphorescence nature fluorescent substance layer of a radiation image transformation panel 
given in JP,55-163500,A may become smaller than the average reflectance in the accelerated- 
phosphorescence luminescence wavelength field of the aforementioned accelerated- 
phosphorescence nature fluorescent substance layer. However, these methods were not able to 
be called desirable method, as a result of sensitivity's falling remarkably inevitably, if sharp nature 
is improved. 

By the way, to form a fluorescent substance layer in recent years using the gaseous-phase 
depositing method with development of the thin film coating technology using the vacuum 
technology and the vacuum technology is tried, and, partly, it is already put in practical use. The 
X-ray image intensifier using the CsI:Na fluorescent substance layer as a fluorescent substance 
layer formed by this gaseous-phase depositing method, the thin film E.L (electroluminescence) 
panel using the ZnS:Mn fluorescent substance layer, etc. are known. Moreover, these people 
have proposed the radiation image transformation panel which consists of an accelerated- 
phosphorescence nature fluorescent substance layer which does not contain a binder (binder) in 
JP,61-73100,A. 

Unlike the conventional thing, since a fluorescent substance layer is formed in a vacuum, the 
amount of impurity mixing of the fluorescent substance layer formed by the these gaseous- 
phases depositing method decreases extremely, consequently its luminescence intensity is high, 
and moreover a fluorescent substance layer with little variation is obtained, Moreover, any 
matter other than fluorescent substances, such as a binder, is not contained, but since 
fluorescent substance pack density becomes about 100%, there are the features, like 
luminescence can use effectively. The sharp nature of a picture also came to be improved at the 
same time the directivity of the accelerated-phosphorescence excitation light in the inside of an 
accelerated-phosphorescence nature fluorescent substance layer and accelerated- 
phosphorescence luminescence improved and the sensitivity to the radiation of a radiation image 
transformation panel and the graininess of a picture have been improved, while the filling factor 
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6f an accelerated-phosphorescence nature fluorescent substance layer improved remarkably, 
since an accelerated-phosphorescence nature fluorescent substance layer did not contain a 
binder especially in the case of the radiation image transformation panel. 

The above "directive improvement" originates in the detailed columnar crystal formed in process 
of gaseous-phase deposition of an accelerated-phosphorescence nature fluorescent substance 
layer, and brings about a remarkable effect to the picture acquired. However, when these 
fluorescent substance layers were generally formed by the vacuum deposition, the sputtering 
method, etc. using the gaseous-phase depositing method, BARAKKI of the thickness of a 
fluorescent substance layer became a big problem. It is related with evaporation from a point 

1 

t/to = 

evaporation source. (1+ ( x / h ) 2 ] 3/2 

(tO and t show the thickness in the position of Distance x here from the center of a base 
material side which only distance h separated from the evaporation source, and the center of a 
base material side, respectively.) 

Since it comes out and the distribution of the thickness expressed is produced, it is h= 40cm of 
distance from an evaporation source, and if the size of a base material is set to 30cmx30cm, the 
thickness of the base material side periphery to the center of a base material side will become 
82%, and will become thin no less than 1 8% to the center of a base material side, for example. 
Conventionally, in order to make thickness uniform in the vacuum evaporationo to the base 
material of a large area, a large distance of an evaporation source and a base material is taken, 
or it has operated making a base material rotate etc. 
[Problem(s) to be Solved by the Invention] 

however — operation of taking a large distance of these evaporation sources and a base 

material, or making a base material rotate etc. — fluorescent substance stratification efficiency 

H 0 fitt C g ) 

i§ xlOO (X) 

— namely M 3& ft C g ) 

** — it became remarkably bad and the vacuum tub big enough was needed to the base material 

Moreover, the variation in thickness increased further as it was difficult to improve completely 
the fault that the variation in thickness becomes large by the base material periphery and 
vacuum evaporationo area became large. 

The variation in the thickness of this fluorescent substance layer turned into variation in 
luminescence intensity, and when reproducing a picture, it not only brought about aggravation of 
repeatability, but it also influenced the acute nature and the graininess of a picture greatly, 
especially in the case of the radiation image transformation panel, since the panel of the size of 
389mmx445mm was used, it was very difficult to continue all over a panel and to maintain at 
about 1 law the thickness of the accelerated-phosphorescence nature fluorescent substance 
layer formed by the conventional method 

this invention is for canceling the above-mentioned trouble, and it aims at offering fluorescent 
substance vacuum evaporationo equipment with which the thickness of a fluorescent substance 
layer covers a large area, and serves as about 1 law Moreover, other purposes have good 
fluorescent substance stratification efficiency, and it is in offering the high fluorescent substance 
vacuum evaporationo equipment of productivity. 
[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, this invention between an evaporation source, 
and the base material and the aforementioned evaporation source which move relatively to this 
evaporation source The steamy style from the aforementioned evaporation source which has a 
slit equips the aforementioned base material side with the specification-part material which 
regulates the crossing angle which carries out incidence, the aforementioned slit The width of 
face of the conveyance direction of the aforementioned base material and the direction which 
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intersects perpendicularly is more than the width of face of the base material of the conveyance 
direction of the aforementioned base material, and the direction which intersects perpendicularly, 
and width of face in the conveyance direction of the aforementioned base material of the 
aforementioned slit is characterized by being narrower in the center section than an edge. 
Next, this invention is explained based on an accompanying drawing, a view 1 (a) — a line — it is 
explanatory drawing about movement of the relative position of an evaporation source and a 
base material, a posture, and a base material 

this view — setting — 11 — a line — an evaporation source and 13 are base materials a line — 
it pierces through the evaporation source 1 1 in the straight line a in the length direction this line 
— evaporation sources 1 1 may be plural evaporation sources ****(ed) by the straight line a 
The flat surface A containing the aforementioned straight line a makes Field C and the nodal line 
b of a base material 13, and crosses. This straight line a and nodal line b are parallel. Moreover, 
the flat surface B parallel to a nodal line b made the flat surface A and the crossing angle theta, 
and crossed, and the field C of a base material 13 is in contact with the flat surface B by 
Tangent c. 

A deer can be carried out and a base material 1 3 can be moved to two sense (round trip) of an 
almost right-angled direction (arrow in drawing) at a nodal line b. In addition, a flat surface B may 
become flat-surface B' which touches the base material side C by the nodal line b. 
Moreover, although the aforementioned crossing angle theta is defined by the streamline of a 
steamy style and the configuration of streamline specification-part material, and the position 
practical, its almost right-angled thing is desirable. 

the aforementioned base material 13 — like a view 1 (b) and (c) — a line — as opposed to the 
steamy style (a dashed line showing) 16 emitted from the evaporation source 1 1, if both-way 
movement in a nodal line b and a direction almost right-angled to b' is possible The flexible web 
(refer to (c)) which moves by the move mechanism 18 which consists of two or more rollers 15 
for conveyance is sufficient even as the upright sheet-like object (refer to (b)) which moves 
according to a proper move mechanism (not shown) in a flat-surface top, and it is not restricted 
to the configuration, quality of the material, etc. 

a view 1 (b) and (c) — setting — 12 — a line — it is arranged between an evaporation source 1 1 
and a base material 13, it is the specification-part material which regulates the crossing angle 
theta of the steamy style 16 which carries out incidence to the 13th page of a base material, and 
in the gaseous-phase depositing method of an accelerated-phosphorescence nature fluorescent 
substance, this specification-part material 12 is formed in order to arrange the growth direction 
of the detailed columnar crystal which grows along the direction of a streamline of the steamy 
style of an accelerated-phosphorescence nature that is, by restricting the direction of the 
streamline which reaches the base material side of a steamy style, the growth direction of the 
aforementioned detailed columnar crystal can be arranged so that it may become the angle of 
about 1 law to a base material side Therefore, if the direction of incidence of the streamline of 
the steamy style which reaches a base material side is chosen, the growth direction of the 
aforementioned detailed columnar crystal can also be controlled, and it will become possible to 
form the most convenient accelerated-phosphorescence nature fluorescent substance in 
accelerated-phosphorescence excitation light irradiation and accelerated-phosphorescence 
luminescence condensing. In addition, when condensing by the condensing member which carries 
out single dimension irradiation of the accelerated-phosphorescence excitation light, and has a 
single dimension condensing field, as for the growth direction of the aforementioned detailed 
columnar crystal, it is desirable that it is right-angled to a base material side. 
1 7 is the control means adjusted so that the amount of steams adhering to a base material 13 
may not call at the position on a base material side but may become about 1 law, and these 
control means 1 7 are constituted so that regulation length d of the aforementioned 
specification-part material 1 2 can be suitably controlled by the amount distribution of steams, or 
they enable it to control the evaporation of an evaporation source 1 1 suitably like the 3rd 
illustration like the 2nd illustration 

Namely, although it will become uniform if the thickness distribution of the fluorescent substance 
layer deposited on the 13th page of a base material has the fixed traverse speed in the move 
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<< direction [the direction of Y of a view 1 (b)] of a base material 13 the direction (a line — the 
length direction [the direction of X of a view 1 (b)] of an evaporation source) which intersects 
perpendicularly in this move direction — a line — the evaporation from an evaporation source 11 
not calling at a place, but, if it is fixed and both a center and a periphery have fixed regulation 
length d of the specification-part material 1 2 The amount of steams adhering to a base material 
13 has the large density of a center section, and since the density of a periphery becomes small, 
the thickness of the periphery to the center of a base material side will become thin about 18% 
according to the density difference of the amount of steams, the aforementioned control means 
17 — regulation length d of the specification-part material 12 — a center — a periphery — 
large — carrying out — the density difference of the amount of steams — an amendment — it 
makes it possible to make equivalent crystal-growth (deposition) speed on a base material, and 
to make mostly the thickness distribution of the center of a base material side, and a periphery 
into homogeneity by things moreover, a line — it makes it possible to make uniform the 
thickness distribution of the center of a base material side, and a periphery like the above by 
controlling the evaporation from an evaporation source 1 1 so that periphery grade increases to 
center-section grade 

Therefore, by control means 1 7, by regulation of the regulation length of the specification-part 
material 1 2, or evaporation, or regulation of the both ****, the thickness of the fluorescent 
substance layer on a base material side, can be controlled about all the directions, a large area is 
covered, and the fluorescent substance layer of uniform thickness can be formed. 
When "the uniform thickness" said here sets the average of the maximum thickness of the 
fluorescent substance layer on a base material side, and the minimum thickness to t 
(micrometer), the distribution of the thickness in the whole vacuum evaporationo area says 
below t**5%t (micrometer) still more preferably below t**10%t (micrometer). In addition, of 
course, it is also possible to give the thickness distribution of hope if needed, 
a view 2 — as the specification-part material 1 2 — many — while arranging thin strip of several 
sheets 12a in the regulation direction in the shape of a roller screen possible [ displacement ], 
the case where each piece of-like [ ** ] 12a is connected with plunger 12b' of oil hydraulic 
cylinder 12b, respectively is shown This oil hydraulic cylinder 12b is coordinated with control 
means 17 through digital valve 12c. therefore, the control means 17 which received the 
information from the thickness monitor 37 which supervises an evaporation rate and ****** 
drive digital valve 12c, adjust the oil pressure (the amount of protrusions of plunger 12b') of each 
oil hydraulic cylinder 12b, and displace each piece of-like [ ** ] 12a like illustration in the 
regulation direction, and the amount of above adhering to a base material 1 3 does not call them 
at the position on a base material side, but it is making become about 1 law at the time of 
vacuum evaporationo 

View 3 (a) - (e) shows the block diagram at the time of changing the kind and the evaporation 
method of the gaseous-phase depositing method. Moreover, although the thing which controls 
the power distribution consumed in resistance wire in a resistance heating vacuum deposition as 
control means 1 7, or the thing which controls a power distribution and scan speed of an electron 
beam in an electron-beam-heating vacuum deposition is shown, control of the evaporation 
distribution by electron beam control is more effective when a fluorescent substance is 
sublimability. 

the unitary vacuum evaporationo which makes the fluorescent substance which evaporated the 
view 3 (a) by the resistance heating method from the evaporation source 21 a base material 22 
deposition 23 — this drawing (b) — duality — the duality which makes the fluorescent 
substance evaporated by the resistance heating method a base material 22 deposition 23 
through the specification-part material 29 from the source 21 of vacuum evaporationo which 
carried out parallel installation — vacuum evaporationo is shown, respectively this duality — 
vacuum evaporationo is effective especially when obtaining the vacuum evaporationo film of the 
composition which the matter with which vapor pressure differs is evaporated simultaneously, 
and is made into the purpose 

A view 3 (c) and (d) show electron-beam-heating vacuum evaporationo, and (c) arranges an 
electron gun 25 to the source 21 of vacuum evaporationo, and one at a line, as the source 21 of 
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vacuum evaporationo shows with an enlarged view. When a fluorescent substance is evaporated 
by the scan of the electron beam 24 emitted from it and deposition 23 is taken for a base 
material 22, (d) evaporates a fluorescent substance in the scan of the electron beam 24 emitted 
from it using pierced earring formula electron gun 25\ and is the case where it carries out, 
deposition 23 at a base material 22. 

A view 3 (e) is the case where the RF magnetron-sputtering method is used. The evaporation 
source 21 used here is constituted by the target 26 and the target electrode 27 as for which a 
magnetic field 28 combines and becomes so that may be formed in magnet 27a and electrode 
board (pole piece) 27b as shown in an enlarged view. 

the above — a line — with an evaporation source, when two or more evaporation sources have 
been arranged to the line so that it may be represented with a view 3 (c) besides at the time of 
making the crucible itself into a line, it contains moreover, an evaporation source — a line — not 
only an evaporation source but a field-like evaporation source (a line — the case where an 
evaporation source is put side by side is included) or a punctiform evaporation source (a line — 
although the size of the length direction of an evaporation source is used in the 0.4 to 2.0 times 
as much range as base material width of face, the following [ the length of the minimum ] are 
said) is applicable But when an evaporation source is made into a field-like evaporation source, a 
base material 22 is installed above an evaporation source 21 in opposite like the 4th illustration 
(fixation). In case this evaporation source 21 is evaporated by the scan of the electron beam 24 
emitted from the electron gun 25 a scan speed being controlled by control means 17, and, when 
an evaporation source is made into the punctiform evaporation source 21 like the 5th 
illustration , while the amount of steams does not call at the position on a base material side but 
it is made to become about 1 law Both-way movement of the base material 22 is carried out 
horizontally [ above this evaporation source 21 ]. between this evaporation source and a base 
material The steamy style from the aforementioned evaporation source forms the specification- 
part material 29 which regulates the crossing angle which carries out incidence in a base material 
side, and regulation is made possible so that the amount of steams adhering to a base material 
22 may not call regulation length d of this specification-part material 29 at the position on a base 
material side but it may become almost fixed. In the case of this punctiform evaporation source, 
there is no regulation of evaporation. 

This invention is effective especially when creating the radiation image transformation panel 
which consists of an accelerated-phosphorescence nature fluorescent substance layer which 
needs a large area. 

The "radiation-like picture panel" said here is described as an example of the aforementioned 
intermediate-record medium, it does not reach for saying that the rate of the absorption of 
radiation and an optical conversion rate (it is called "radiosensitivity" including both) are high, 
but the graininess of a picture is good, and, moreover, to be what has high sharp nature is 
Jenanded. Radiosensitivity, graininess, and sharp nature are closely connected with the 
uiickness of an accelerated-phosphorescence nature fluorescent substance layer, as mentioned 
above, radiosensitivity and graininess improve as thickness becomes thick, and since sharp 
nature falls, if it determines thickness, the radiation image transformation panel which has the 
radiosensitivity, the graininess, and sharp nature according to the thickness will be obtained. 
That is, the area of a radiation image transformation panel is large, and since the graininess of 
the picture acquired besides the variation in radiosensitivity and sharp nature will also be 
affected if a to some extent big difference arises in the thickness of a fluorescent substance 
layer while uniform fluorescent substance layer thickness is required, the diagnostic ability as a 
medical picture falls. 

A deer is carried out, according to this invention, the unevenness of thickness can be canceled 
and a big effect is brought to improvement in a picture property. 

Next, the vacuum evaporationo equipment and the vacuum evaporationo method of forming an 
accelerated-phosphorescence nature fluorescent substance layer in a base material side by the 
electron-beam-evaporation method which applied this invention are described based on a view 6. 

A view 6 (a) is a schematic diagram of an example of electron-beam-heating vacuum 
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Evaporationo equipment based on a view 3 (d) t and a view 6 (b) is a plan showing the physical 
relationship of a base material and an evaporation source. 

In this view, the electron beam with which a bell jar (vacuum tub) and 32 are emitted from a 
pierced earring formula electron gun, and 33 is emitted for 31 from a pierced earring formula 
electron gun, the crucible which puts in the accelerated-phosphorescence nature fluorescent 
substance (evaporation source) 34 with which 35 evaporates, the base material to which 31 1 
should carry out the vacuum evaporationo of the accelerated-phosphorescence nature 
fluorescent substance, and 313 are the base material electrode holders united with the base 
material heating heater 312. 

the length as the width of face of a base material 31 1 with the aforementioned crucible 35 same 
as shown in a view 6 (d) — having — an evaporation source 34 — teaching — a line — an 
evaporation source is formed this line — length a of an evaporation source 34 has about 0.4 to 
2.0 good times to the width of face b of a base material 31 1 , and its 0.7 to 1 .4 times are more 
good namely, — they are 0.4 or less times — a thickness distribution — it changes too much 
greatly and control becomes impossible — it carries out and vacuum evaporationo efficiency 
becomes it bad that it is 2.0 or more 

the aforementioned electron beam 33 — a line — incidence is carried out to an evaporation 
source 34, a raster scan is performed in the length direction, and it is made to evaporate by 
continuing in the length direction of an evaporation source In this case, an electron beam 33 can 
control now a power distribution or a scan speed by control means 1 7. That is, it controls so that 
the evaporation of periphery grade increases more than the center-section grade of an 
evaporation source 34, and the amount of steams adhering to a base material does not call at 
the position on a base material side, but it is made to become uniform, 
or it makes it dissolve uniformly as an accelerated-phosphorescence nature fluorescent 
substance evaporated like the above — a press and a hotpress — fabricating — a line — it is 
taught to a crucible 35 as an evaporation source 34 Under the present circumstances, it is 
desirable to perform degasifying processing. Moreover, the aforementioned evaporation source 
34 does not necessarily need to be an accelerated-phosphorescence nature fluorescent 
substance, and may mix with an accelerated-phosphorescence nature fluorescent substance raw 
material. 

Moreover, you may dope an activator [activator] later to a parent [BASIC substance]. For 
example, after depositing only RbBr which is a parent, you may dope Tl which is an activator. 
Furthermore, since the evaporation source 34 by which uniform composition was carried out is 
evaporated in little ****** homogeneity, a crucible 35 can also be cooled using the pipe 36 for 
liquid cooling so that a local heating temperature up can be carried out. 
The aforementioned base material 31 1 is made to counter the crucible 35 which taught the 
evaporation source 34, and is installed. According to the mean range of an accelerated- 
phosphorescence nature fluorescent substance, 10cm - 60cm is suitable for the intsrval in 
general. Moreover, a base material 31 1 may be made to be heated at the heating heeler 312 by 
50 degrees C - 350 degrees C. this base material 311 is moored to the wire 310 for conveyance 
of the base material electrode holder 313 interlocked with the motor (not shown) — having — a 
line — along with a guide rail 39, it can move now in the right-angled direction to an evaporation 
source 34 38 is specification-part material about a steamy style. 

In 314, a main valve and 315 show the auxiliary bulb and 316 shows the leak bulb. The leak bulb 
316 is interlocked with the exhaust (not shown), and is used for appearance of the predetermined 
degree of vacuum in a bell jar 31, maintenance, and adjustment. A main valve 314 and the 
auxiliary bulb 315 eliminate the gas inside a bell jar 31 by the operation, and bring it to an about 
[ 10-4Torr-10-6Torr ] degree of vacuum. In addition, you may mix inert gas, such as an argon, in 
this case. 

While incidence of the electron beam 33 is carried out to the part of an evaporation source 34 
and it carries out little ****** from the pierced earring formula electron gun 32, moving a base 
material to right and left by constant speed now, vacuum evaporationo is advanced supervising 
an evaporation rate and vacuum evaporationo thickness by the thickness monitor 37. There are 
what detects mechanically the effect by the mho mentum of an evaporation flight particle as this 
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thickness monitor 37, a thing which measures the intensity of the spectrum of an evaporation 
flight particle, the time of supervising and controlling the thickness distribution on the base 
material side by this thickness monitor on-line — this monitor — like a view 6 (b) — a line — a 
large number are arranged along with an evaporation source, and each thickness monitor's 
detection signal is outputted to control means 1 7, and as it controls as the view 2 explained the 
regulation length of the aforementioned specification-part material 38, or the view 3 explained 
the evaporation of an evaporation source 34, it controls After an appropriate time, if it is 
detected by the thickness monitor that control means 1 7 did not call at the position on a base 
material side, but uniform vacuum evaporationo was performed (the fluorescent substance layer 
became predetermined thickness), it will stop vacuum evaporationo. 

This thickness monitor's 37 surveillance and control of control means 17 are possible also at 
online or off-line. 

In addition, two or more crucibles 35 which taught a mutually different evaporation source 34 are 
installed into a bell jar 31, vacuum evaporationo is carried out one by one, and the deposit which 
consists of two or more sorts of accelerated-phosphorescence nature fluorescent substances 
may be made to be obtained. 

Moreover, the need may be accepted at the time of the aforementioned vacuum evaporationo, a 
vacuum evaporationo-ed object (a base material or protective layer) may be cooled or heated, 
and an accelerated-phosphorescence nature fluorescent substance layer may be heat-treated 
after a vacuum evaporationo end. 

Furthermore, into the aforementioned bell jar 31, the gas of 02 and H2 grade may be introduced 
if needed, and reactant vacuum evaporationo may be performed. 

Although the thickness of the accelerated-phosphorescence nature fluorescent substance layer 
obtained by the aforementioned vacuum deposition changes with kinds of the sensitivity and the 
accelerated-phosphorescence nature fluorescent substance to the radiation of the radiation 
image transformation panel made into the purpose etc., it is desirable to be chosen out of the 
range of 30 micrometers - 1000 micrometers. It is more preferably chosen out of the range of 40 
micrometers - 800 micrometers. That is, since it is in the inclination for radiosensitivity to 
become bad since the rate of the absorption of radiation falls extremely when thickness of an 
accelerated-phosphorescence nature fluorescent substance layer is set to less than 30 
micrometers, for about [ that the graininess of a picture deteriorates ] and an accelerated- 
phosphorescence nature fluorescent substance layer to tend to become transparent, for a lateral 
breadth to increase remarkably in the accelerated-phosphorescence nature fluorescent 
substance layer of accelerated-phosphorescence excitation light, and for the sharp nature of a 
picture to deteriorate, it is not desirable. It is because sharp nature will fall remarkably if 1000 
micrometers is exceeded. 

Moreover, in manufacture of a radiation image transformation panel, although the rate of 
sedimentation of an accelerated-phosphorescence nature fluorescent substance layer changes 
with purpose properties etc., 0.01 -micrometer 1 00-micrometer a part for /- and thing [ a part 
for /] are desirable, 0.1 -micrometer 10-micrometer a part for /- and thing [ a part for /] are 
desirable, and 0.1 -micrometer 10-micrometer a part for /- and thing [ a part for /] are more 
desirable. That is, low preferably or conversely, when the rate of sedimentation is the following 
by 0.01 -micrometer/, the productivity of a radiation image transformation panel is not difficultly 
desirable [ control of the rate of sedimentation ], when the rate of sedimentation exceeds a part 
for 1 00-micrometer/. 

After the first light or high-energy radiation is irradiated, the above "an accelerated- 
phosphorescence nature fluorescent substance" is light-thermal, mechanical, chemical, or a 
fluorescent substance in which accelerated-phosphorescence luminescence is preferably shown 
by accelerated-phosphorescence excitation light 500nm or more from a practical field, although 
the fluorescent substance in which the first light or accelerated-phosphorescence luminescence 
corresponding to the exposure of high-energy radiation is shown is said by stimulus 
(accelerated-phosphorescence excitation) of electric **. As an accelerated-phosphorescence 
nature fluorescent substance used for the radiation image transformation panel of this invention, 
it is indicated by JP,48-80487,A, for example. BaS04: The fluorescent substance expressed with 
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Ax, the fluorescent substance expressed with MgS04:Ax given in JP,48-80488,A, The 
fluorescent substance expressed with SrS04:Ax indicated by JP.48-80489 A Na2 indicated by 
JP,51-29889,A — the fluorescent substance which added at least one sort in Mn, Dy, and Tb in 
S04, CaS04 t and the BaS04 grade — BeO, LiF and MgS04 which are indicated by JP.52- 
30487.A, and the fluorescent substance of CaF2 grade, U2B407: indicated by JP,53-39277,A — 
the fluorescent substance of Cu and Ag — Fluorescent substances, such as Li20 and (B-2 02) 
x:Cu indicated by JP,54-47883,A and Li20 and (B-2 02) x:Cu, and Ag, SrS:Ce, Sm, SrS:Eu and 
Sm which are indicated by U.S. Pat. No. 3,859,527, La202 S:Eu, Sm and (Zn, Cd) S:Mn, and the 
fluorescent substance expressed with x are mentioned. Moreover, ZnS:Cu indicated by JP,55- 
12142A Pb fluorescent substance, the ulmin acid barium fluorescent substance by which a 
general formula is expressed with Ba0-xAI203:Eu, and the alkaline-earth-metal silicate system 
fluorescent substance by which a general formula is expressed with MII0-xSi02:A are 
mentioned. 

Moreover, the alkaline-earth fluoridation halogenide fluorescent substance by which the general 
formula indicated by JP,55-12143,A is expressed with FX:Eu(Ba1-x-yMg x Cay) 2+, The 
fluorescent substance by which the general formula indicated by JP,55-12144,A is expressed 
with LnOXixA, The fluorescent substance by which the general formula indicated by JP,55- 
12145,A is expressed with FX:yA (Ba1-xMIIx), The fluorescent substance by which the general 
formula indicated by JP.55-84389.A is expressed with BaFX:xCe and yA, The rare-earth- 
elements activation divalent-metal fluoro halide fluorescent substance by which the general 
formula indicated by JP,55-160078,A is expressed with MIIFX-xA:yLn, The fluorescent substance 
by which a general formula is expressed with ZnS:ACdS:A, S:A (Zn, Cd), X and Cds:A, and X, The 
fluorescent substance expressed with one of following general formula xM3(P04) 2 and 
NX2:yAM3(P04)2:yA(s) indicated by JP.59-38278A one of following general formula nReX3, 
mAX'2:xEunReX3, andmAX'2: indicated by JP,59-155487,A — the fluorescent substance 
expressed with xEu and ySm — The alkali halide fluorescent substance expressed with following 
general formula MIX-aMIIX'2 and bMII!X"3:cA indicated by JP,61-72087,A, And the bismuth 
activation alkali halide fluorescent substance expressed with general formula MIX-xBi indicated 
by JP,61-228400,A is mentioned. 

Especially an alkali halide fluorescent substance is [ that it is easy to make an accelerated- 
phosphorescence nature fluorescent substance layer form by methods, such as vacuum 
evaporation© and sputtering, ] desirable. 

However, as long as the accelerated-phosphorescence nature fluorescent substance used for 
the radiation image transformation panel of this invention is a fluorescent substance in which 
accelerated-phosphorescence luminescence is shown when accelerated-phosphorescence 
excitation light is irradiated after not being restricted to the above-mentioned fluorescent 
substance and irradiating radiation, it may be what fluorescent substance. 
Moreover, a radiation image transformation panel may be an accelerated-phosphorescence 
nature fluorescent substance group which consists of one or two accelerated-phosphorescence 
nature fluorescent substance layers or more including at least one kind of the above-mentioned 
accelerated-phosphorescence nature fluorescent substance. Moreover, although the 
accelerated-phosphorescence nature fluorescent substance contained in each accelerated- 
phosphorescence nature fluorescent substance layer may be the same, they may differ. 
The metal sheet which various kinds of polymeric materials, glass, a metal, etc. are used as a 
base material used for a radiation image transformation panel, and has the enveloping layer of 
metal sheets, such as plastic film, such as a cellulose acetate film, polyester film, a polyethylene- 
terephthalate film, a polyamide film, a polyimide film, a triacetate film, and a polycarbonate film, 
an aluminium sheet, an iron sheet, and a copper sheet, or this metallic oxide is desirable. 
The front face of these base materials may be a glide plane, and it is good also as a mat side in 
order to raise an adhesive property with an accelerated-phosphorescence nature fluorescent 
substance layer. 

Moreover, the front face of a base material may be good also as a concavo-convex side 41, as 
shown in a view 7 (a), and as shown in this drawing (b), the structure which covered with the 
tile-like board 43 isolated on the front face of a base 42 is sufficient as it Since a deer is carried 
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out, and in the case of a view 7 (a) an accelerated-phosphorescence nature fluorescent 
substance layer is subdivided by the concavo-convex side 41 as shown in a view 7 (c), the sharp 
nature of a picture improves much more. Since it deposits while an accelerated- 
phosphorescence nature fluorescent substance layer maintains the profile of the tile-like board 
43 of a base material in the case of a view 7 (b), since an accelerated-phosphorescence nature 
fluorescent substance layer consists of pillar-shaped block 45 of the accelerated- 
phosphorescence nature fluorescent substance isolated by the crack 46 as shown in a view 7 
(d), its sharp nature of a picture improves much more as a result 

Furthermore, these base materials may prepare an undercoating layer in the field in which an 
accelerated-phosphorescence nature fluorescent substance layer is prepared in order to raise 
an adhesive property with an accelerated-phosphorescence nature fluorescent substance layer. 
Moreover, although these ******** change with quality of the materials to be used, generally 
they are 80 micrometers - 2000 micrometers, and are 80 micrometers - 1000 micrometers still 
more preferably from the point on handling. 

In the radiation image transformation panel, the protective layer for protecting an accelerated- 
phosphorescence nature fluorescent substance layer physically or chemically may be prepared in 
the field of an opposite side with the field in which the base material of the aforementioned 
accelerated-phosphorescence nature fluorescent substance layer is generally prepared. Even if 
this protective layer pastes up the protective layer which could form even if it applied the 
application liquid for protective layers directly on the accelerated-phosphorescence nature 
fluorescent substance layer, or was formed separately beforehand on an accelerated- 
phosphorescence nature fluorescent substance layer, it can be formed. As a material of a 
protective layer, the usual charges of protective-layer material, such as cellulose acetate, a 
nitrocellulose, the poly methyl MECHIKURI rate, a polyvinyl butyral, a polyvinyl formal, a 
polycarbonate, polyester, a polyethylene terephthalate, polyethylene, a vinylidene chloride, and 
nylon, are used. Moreover, by the vacuum deposition, the sputtering method, etc., this protective 
layer may carry out the laminating of the mineral matters, such as SiC, Si02, SiN, and aluminum 
203, and may form them. Generally the thickness of these protective layers has 0.1 micrometers 
- desirable 2000 micrometers. 
[Example] 

Next, the example of this inventionls explained in comparison with the example of comparison. 
* Example of comparison It installed in the electron-beam-heating vacuum evaporation© 
equipment shown in the view 6 (a), using 389mmx445mmx1mm glass ceramics as a base material. 
RbBr which is the parent of the accelerated-phosphorescence nature fluorescent substance to 
evaporate — a crucible 35 — putting in — a line — an evaporation source 34 is obtained this 
line — it is a= 48cm in length of an evaporation source 34 Moreover, the regulation length of the 
specification-part material 38 which regulates a steamy style was set to 9.5cm (fixed). At this 
time, the distance of a crucible 35 and a base material 31 1 was 43cm, and the distance of the 
specification-part material 38 and a crucible 35 was 38. In addition, the detail of the physical 
relationship of the aforementioned base material 311, a crucible 35, and the specification-part 
material 38 is as being shown in a view 6 (a) and (b). 

Next, the inside of a bell jar 31 was exhausted, it held to the degree of vacuum of 2x10-6Torr, 
and heating maintenance of the base material was carried out at 100 degrees C. 
Subsequently, the front face of an evaporation source 34 was made to scan and (for linear 
velocity to be regularity and for an amplitude to be 48cm) carry out incidence of the electron 
beam 33 in the direction (the length direction of an evaporation source) of a from an electron 
gun 32, carrying out both-way movement of the base material the speed for 50cm/, and the 
accelerated-phosphorescence nature fluorescent substance was evaporated continuously, and 
was deposited by 2-micrometer evaporation rate for /to the 370mmx435mm evaporation field on 
a base material side. The electron beam power at this time and the direction beam speed of a 
were fixed. 

The deer was carried out, and vacuum evaporationo was advanced as while supervising an 
evaporation rate and vacuum evaporationo thickness with a thickness monitor, it went, vacuum 
evaporationo was terminated in the place where the thickness of an accelerated- 
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phosphorescence nature fluorescent substance layer became 300 micrometers, and the radiation 
image transformation panel was obtained. 

Thus, the thickness distribution to the average thickness of the accelerated-phosphorescence 
nature fluorescent substance layer in the obtained radiation image transformation panel was 
**1% in the conveyance direction (the direction of Y of a view 1 (b)) of a base material, and in 
the direction of a of a base material, the thickness of both ends to the center of a base material 
side became 60%, and became thin no less than 40%. The fluorescent substance stratification 
efficiency of the thickness distribution was 4.3% about **20%. This cause is because the steamy 
style density of an evaporation source became high from the periphery in the center. This is for 
the focus of an electron beam to shift in the ends of an electron beam scan. In addition, this gap 
changes with the kinds of deflecting coil of an electron beam, and, in the case of a magnetic field 
formula coil, the toroidal coil has less gap than 4 **** coil. 

* Example - (1) 

They are the same conditions as the example of comparison except having amended the scan 
speed of an electron beam. Electron beam power was fixed, and the scan speed was amended so 
that the evaporation of ends evaporator grade might increase more than the central evaporator 
grade of an evaporation source by the following formulas on the basis of the thickness 
distribution obtained in the example of comparison. 

V ? (a) =(D (a) /** (a)) L-V (a) (the average and L of the fluorescent substance thickness in the 
position on the base material corresponding to V (a) in a dash 0) corresponding to [ D / (a) / 
after amendment and ] the beam scan speed vector of the direction of a in V (a) and a bar are 
constants (=3).) 

thus, the thickness distribution (it is **1% like [ in the conveyance direction of a base material ] 
the above-mentioned example of comparison) to the average thickness of the accelerated- 
phosphorescence nature fluorescent substance layer in the obtained radiation image 
transformation panel — the direction of a of a base material — setting — **4.5% — it is — the 
whole surface of a radiation image transformation panel — continuing — about — it was Mr. one 
Moreover, fluorescent substance stratification efficiency was 3.2%. 

Consequently, the high radiation picture of the diagnostic ability excellent in graininess and sharp 
nature was able to be acquired by using this radiation image transformation panel for a diagnosis. 

* Example - (2) 

Except that convex circular [ of the opposite edge of specification-part material ] was carried 
out and 5.7cm and the maximum interval of both ends eased [ the minimum spacing of a center 
section ] passage of the evaporation style in both ends as 9.5cm, they are the same conditions 
as the example of comparison. 

thus, the thickness distribution (it is **1% like [ in the conveyance direction of a base material ] 
the above-mentioned example of comparison) to the average thickness of the accelerated- 
phosphorescence nature fluorescent substance layer in the obtained radiation image 
transformation panel — the direction of a of a base material — setting — **4.5% — it is — the 
whole surface of a radiation image transformation panel — continuing — about — it was Mr. one 
Moreover, fluorescent substance stratification efficiency was 3.6%. 

* Example - (3) 

The opposite edge of specification-part material was made into the shape of convex radii, and 
6.7cm and the maximum interval of both ends amended by L= 1 of the amendment formula which 
the minimum spacing of a center section eased passage of the evaporation style in both ends as 
9.5cm, and showed to the example (1). They are the same conditions as the example of 
comparison except this. 

thus, the thickness distribution (it is **1% like [ in the conveyance direction of a base material ] 
the above-mentioned example of comparison) to the average thickness of the accelerated- 
phosphorescence nature fluorescent substance layer in the obtained radiation image 
transformation panel — the direction of a of a base material — setting — **4.4% — it is — the 
whole surface of a radiation image transformation panel — continuing — about — it was Mr. one 
Moreover, fluorescent substance stratification efficiency was 3.6%. 
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* Example - (4) 

** Use a 48cmx48cm field-like evaporation source. 

** With no movement of specification-part material nothing and a base material. 

** The scan speed of an electron beam is what made the example (1) two dimensions. 

** They are the same conditions as the example of comparison except the above. 

thus, the direction where the thickness distribution (it is **1% like [ in the conveyance direction 

of a base material ] the above-mentioned example of comparison) to the average thickness of 

the accelerated-phosphorescence nature fluorescent substance layer in the obtained radiation 

image transformation panel is perpendicular to the direction of a of a base material, and it — 

**4.4% of each — it is — the whole surface of a radiation image transformation panel — 

continuing — about — it was Mr. one Moreover, fluorescent substance stratification efficiency 

was 13.2%. 

* Example - (5) 

a line — they are the same conditions as an example (1) except having outputted the detection 
signal of the thickness monitor which arranged along with the evaporation source to control 
means, and having controlled electron beam speed on-line 

thus, the thickness distribution (it is **1% like [ in the conveyance direction of a base material ] 
the above-mentioned example of comparison) to the average thickness of the accelerated- 
phosphorescence nature fluorescent substance layer in the obtained radiation image 
transformation panel — the direction of a of a base material — setting — **2% — it is — the 
whole surface of a radiation image transformation panel — continuing — about — it was Mr. one 
Moreover, fluorescent substance stratification efficiency was 3.2%. 
[Effect of the Invention] 

Like the above, this invention between an evaporation source, and the base material and the 
aforementioned evaporation source which move relatively to this evaporation source The steamy 
style from the aforementioned evaporation source which has a slit equips the aforementioned 
base material side with the specification-part material which regulates the crossing angle which 
carries out incidence, the aforementioned slit The width of face of the conveyance direction of 
the aforementioned base material and the direction which intersects perpendicularly is more than 
the width of face of the base material of the conveyance direction of the aforementioned base 
material, and the direction which intersects perpendicularly. And by making an accelerated- 
phosphorescence nature fluorescent substance form into a detailed columnar crystal by 
regulating a steamy style, and regulating thickness, since it is characterized by the width of face 
in the conveyance direction of the aforementioned base material of the aforementioned slit being 
narrower in the center section than an edge Thickness can form an almost fixed layer over a 
large area, and the variation in the thickness in a base material periphery does so small the 
outstanding effect that improvement in thickness form success percentage and productivity can 
be aimed at, by the bird clapper. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

view 1 (a) - (c) — a line — explanatory drawing showing the composition of an evaporation 
source, a base material, and specification-part material — The plan of the specification-part 
material constituted so that a view 2 could control regulation length suitably by the amount 
distribution of steams, View 3 (a) Explanatory drawing in which - (e) shows the mode of the 
vacuum evaporationo method, the sketch-perspective diagram showing [ 4 ] the composition of a 
field-like evaporation source and a base material, The sketch-perspective diagram showing [ 5 ] 
the composition of a punctiform evaporation source, a base material, and specification-part 
material, a view 6 (a), and (b) are explanatory drawing of fluorescent substance vacuum 
evaporationo equipment, and explanatory drawing showing the example of the support surface 
suitable for view 7 (a) - (d) carrying out the vacuum evaporationo of the accelerated- 
phosphorescence nature fluorescent substance. 

1 1, 21, and 34 .... a line — an evaporation source 

1 2, 29, 38 .... Specification-part material 
1 2a, 1 2b .... Opposite edge 

13 22,311 .... Base material 

14 23 .... Deposition field 

1 5 .... Roller for conveyance 

1 6 .... Steamy style 

1 7 .... Control means 

18 .... Move mechanism 
24 33 .... Electron beam 
25, 25', 32 .... Electron gun 
31 .... Bell jar (vacuum tub) 
35 .... Crucible 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



03/09/10 



OQB*MMFff (JP) 02) 4# jft & $g(B2) (IDMM9 

fj?2789194*| 

(45)&frB ¥^10^(1998) 8 £20B <24)B®B ¥£10^(1998) 6£12B 



(51)Int.CL* ^PIS2^ F I 

C2 3C 14/24 C2 3C 14/24 G 

// C0 9K 11/08 C0 9K 11/08 A 



&*g®Sfcl<& 10 H) 



(2D mm^ 


^^BB63-12^E 


(73) *ffffi$ 


QQQQQQQQQ 










(22)tfiS!B 


BBW63^(198B: ^3 =27 3 




ymmmm.nmm i t§26# 2 ^ 






(72)£E# 


mm ©- 




$$[$¥2-978^ 






(43)&BB 


^2^(1990)4^108 








3fJ«7*(1986) 2 £20B 


























(74) ft®. A 
















(56) ^» 


®& 0360-30822 (J P. B2) 








M!i 6961-27967 (J P. B2) 






(58)i35St^SJ(Inta e . DB£) 








C23C 14/00 - 14/58 



(54) vmvzm mx#mm&m 



(57) mmmommi 

[EE©i«lllfclBW3] 

r$«*i*s.««fiK:ra-r*fe©t:A4. 



C^©»«5) 

a*©«»*aif, *fc. *©«*»«©»*■«, * 
«cm -> r # JE w r * it. 

10 y*©*©3a*»±«cjfcffrs. *©«, c*i«riaiL 

iecJ:9S^©ffla**cffli»€)tiriiS. 
OliftSXftH:. |«»m©9tXJ:9 6fttt£XtJiM 



(2) 



|$S*2 7S9 1 9 4 



t&twytb tcWdtm* b x * & * - ^aw s nr »* 
©ra*s#^fcwr«*) k«bu 
*tt««B«©*B8iBiswM* <b b xmm* a 
*i, $e>i-c25^3t*s©rfii±. »*&*©ftie#ic» 

©WcJ: D B«l/rt»&ttW«i*^^«r»*4 10 
ttWS-S, **i**BLTMMW*fc©T*a. 
IW(C tt. Wit I* JWMfflF 3 , S59 , 527«&CmHH 5 

©e» * n/cfiftsmx * ^ * ah $ -ex 

£»^*JH3\ «IBHtta*<*iRI«©tt«l /xm^30 
u mgK©tttt©«^ttB#ttH <t*H$H£«FJ£^fr # 

^50%) . Hot, ttm«S*^CCW<-r«6CCtttt 30 

ecttOJ?tt9**JB©WBi{b^sr * o fc. 
IP*3, ffi*©lWWiaii«SC»A*Ji/«. 

«©jgif *c*tur^< ^©tt^^^-riBKiaiyiPfl!©^ 

tttti. ■ft©MNKtt^©DBCC4««a©tBSM6(cJ: 

c©«fc$M*R©*«:fct»T, ttMHMk©**40 



is«tt*a«r&fc»©*SJ»o*KHJSi7r#fc. « 

©»^it»**iB*«cefe«M**?sA-rs*& 

»KBS55-l6350«e«8©ttW«ES«Se»^*^©«^ 

tt«*l*l©W^»IBJSfilB««:fcW 
sB»^tt**»B©»^**KS««K:tect Z¥*mt 

U Cti6©*tttt»«tt*!Wr*i. s&CWlCCBK 

C©»««»fttcj:0^3nfc«*»JHtl/ 
TttCsI:Naa*tt»«:ffll^XI8^-rf-^- -f>f->S/ 

JMAtt«FMBS6l-7310«W:*Jl»"C. f£&ffll <>W> 

cn6«ffi*«ttecj:o^rtSii/cm**iStti»© 

«S^U;u©«6cc*«^ita*#is^tt«»J^W 
U«rc»©r»^l4«*{*JB©*9l**s*i/ < ft_LT* <t 
ft«c, «^ttK*(*iB*r©«^s*s*aap»^**© 

&Ba&aM©tttett#tt«dn«&nNFM:. mm<o 

WEE riBlfi!tt©|fil±J tt«^tt^**H©SttB*ffl© 

aer xmk <* n * &taiftK*£S«: 4* t * h ©r * 0 . 
-flStc c h 6©£#ttffi#»w*«ffi*fdffi tr 



t / t 



1 



C 1 + ( x / h ) 8 3 



IHW«:Sr. ) 

-e»S*i*H/*©£ffi£40S©T\ Wittf, aEMRa^ 
^>©» h = 40cmT'ib D . £*#f*©* ^ $ 30cmX 30cm 
iT*<f:. »*B**«c»r*X»*BJBi2«©Jil» 



-«c-r&fc*«:3ll»«iX»(*4©K««:**< 
C*fB*«fi?« U <fc ^ <b t & NHjA J 
< X»*<rBIBIlbS-l**«©»f*r«a* 



5 

tffi 1/ < » < ft fc 0 , L r * fcg 

CO X*tB*«c»lM-s c £ rasitr * /c 1/ . X* 

fc. 

fctffr or«c<, Bfc©Sfcti»*ttttttK: < «se 

mnti^/c^:t$^^^ffl$n^/c», »©# 
arc*« $ hft««tta*<M©B«:'i* ^bccm 

tt»»«S*:ii«-r * t <fc cc*> ft. 

tn»u eim-r ft lokv^w 3 

±SB©eW43tfifcTftfca&, C ©&¥§«. 35E»«i. 
£©««:, * 9 h*^ft»ra^iBl^6©3RSiaE*s 

it. wiBxy^htt, iWEsa##©»ai*isitia*'rft 
#A©«** wg23tf#f*©»s*^iit«rft*^©$ 

©BX*Alc*l:rft**WIU: D**»rtt< ftoTi* 
i/ci»ft fe©r*ft. 
*«c, c©«w?&8s«HffiK:«-3*ttwrft. mm 
(a) ws^ife®i3d#(*©M^(iaa, 
*©»tttcoc>r©ttwia"c*ft. 

««»^«aiu«3*i5i*cil«arK^nr^ft. c© 

fflEiHl a ££0™ A tt303M*i3©BC £ Stt b * 
f^otSbotl^. c©i«SlaiSt«bttW7r* 
ft. *fc, jaabtcWtt^ffiBtt^ffiAtStft©*^ 
Lr&fc9, 3«F*i30BSC«*ffiB*C«acr«Lr 
l*ft. 

£EP) ©2 0©A£ (ftffl) CC»«|oJter*ft. 

¥® B tt&fll b rSOWHB C (C »1" a ¥lS B ' KfroT 

t>J:l»fc©r<bft. 

»tt. (4H*cj:-9r*fflWKS«>6nft^a(3figftr* 



(3) -1*8*2 7 8 9 1 9 4 

6 

ftC£W?*U». 

tmsaffitoam i a ( b > . < c ) ©*d < tmmM 
b ,t>' cc (2 Kisfa icmmmm * ©r * 

■TftlWft^-Utt* ((b) rfc. asfflolfi 
£ED-7i5<*: 0 ftfttflbtttliffCSMrrft^nilH)^ 
*7 ( (c) *JR) rtJK. *fc. *<0»tt*ttJHft 

10 * 1 B ( b > . ( c ) fcfcl>r, i2W3M»£fcffin£ 
»*i3i ©H ICEB $ ft, 3t»*i3ffijlc A#T ft&M 

tti6osA0««Mrft«uiiantr. tt«fHsmi2«» 

3R»«<oi*EJ8*iSj«cffl o r fifefi-r ftftMjEttttSOAfi 
#A*ffi;Lftfca&K&tt6ftft. BP*, SMl©Sft* 

&ttttA©AB#A cc» b r tattaME©* « 

ittftJ:5K:J»iLftCi3&*r*ft. ^ot. ^#f*®ic 
$»Jft»aao««l©AW*^*ja^tf, IIJIBM^^ 

20 B B B ©^g^^»Tftcitr#ftL. nmmtm 

TftCi^aJtli^cft. «cte % Bu8BttflM^@SOffi£ 

ft»*»ttrj|*-rft»^«ctt$»ttiiu:^Litftr* 
ftC^ffiKUa. 

i7ttX^#i3CcW#1"ft»Afi^S»(*ffi±©ffijB«: 
J: h rmi-mictj: a «t 5 tcSSTftWWMStT, HM 

ai*ai7»»2ia^©to< «riE«iWBW3fi2©awfi3 a 

30 T^*\ ^ct^i^3Il^©$p<^^n©^S^i: 
3> hn-;urtftJ:^tcorcift. 

BP*. $f#ftiffl«c«a^nft^*«EB©IB/S^tt 
3£^flei3©»»*fll (* 1 B ( b ) ©Y^D r©^» 
i£«*$-5er**itfi4i-tctoft*s, CO^Uc&ACcitS 
ra^A (flNRftBOfiS^n MR IB (b) ©X^ 

A) ) rtt««»jfeBiu&»e>0aK«s^«i»f8c "er- 

»43Wt«c-Sr*htf. 3a##i3«cft»Tft««fitt 

40 «> t *©«afi©««Mecj:»)3t^#B©**K:*rrft 

ai7*«MS»* 12©* MS $d^r^<fcD ^2gP^r A # 
<Ur«W©«flB8*»iE'rftCi*cJ:0. 3tJf(*± 

r©ea©sw («n) iig^is3^<bu. *»#b** 
4 «ia«©B»««*««*- «cr ft c 4 ^bj^ i o r 
lift, ttc mm^m^homMm^^mmn 



7 

StfinUM*K:te^^MCD9««t ±io%t (/i 
m) JMT. S6«C»*t<Bt ±556t (jum)OT^ 
frte. s#EKI&DTftg©BJ5$Wite&fctf*C 

^i2a^^n-eniftEv u >*i2b©?? -12 

#l2c£&gll)U £ttES"j:'#i2b©ttE + 

B7*©*p<sttu 3tJ#»i3cc#*rs±iBfi*«3a*ft 20 

>ha~JU1-£k©£^OTl>&#, flfrT-t-AWWc 
<fc**£fefl*Wli©=i> ho-JWt«*iW^«4T*5 

SH313 (a) ^«»2i*6l6«ainftttK:<fc03R«S 30 

( b ) &-Kwm&oitmBm2ifrhimtmmc* 
^23$#^>r7c^^^n^n^OTi^ 0 co^jtm 

$3131 (c) £tf (d) tt«^tr-A»0^«fJ&^ 
U (c) tt^*m2i#!4AHr^to<»«H2ii- 

2&cm&. (d) tttrr^a-r«25' *ti 

cfcOlfeL fc*^ fc'~ A 24© jt« T ttT St 

ftf*22tti£|B233tt/cJl£T&*. 
&3B (e) W*JB«^y* hO>^»drtt*fflO 

-*Sh26i, h27aRCJ e «flj!ff f 

-70 27b*ttia28#»/a3tiSJ:^tcffl*^l*r<c-5 
Z-fv h«ffi27£KJ:!)»tt*tiTl»*. 

flii. S£3H (c) rft*3ft*to<ttft©3lt^«Mtt so 
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s 

«*©0.4^2.0(S©«ffl-Cttffi3ti5^ *©^!1©^ 

s«t©<>©*o5) -cfcjofflTts. xmb* 

#tcXSF#22*tffflWte»E (BS) U WE%*21 
£. m+-0t25j:O^U/c*-ftr-A24C«EC^ -fa 

fi3^3t»#ffi±©ttB«:J:6rs«-3Ew • x = 

^5I§l^©iP<. S^tS^tt^SXiUfc 
»^W. K^ife^2l©±*tCfcUTS^2;^T;^|5j 
R»J»«»*±©IB}:-::. ItaEft 

WMW29«:»W. HAfMM*29©ttM£S C £z~f*22 

«c«»r *»Auwsj*»ffi±©ffifi«: <fc e 

<t ft £ <fc 5 KB© niftier C ©jAKX£»©d§fr K 
»Jfcft©BfiStt&H. 

ac/^iacft* mm*&#>T rtuauKj tio) ^ 

*>, W#tttt«:Wr*<>©r*SCi^B*3*i-5. Si 

«M©JUV^8S(CBSLTfcO. tttmSK^ttKtt 

6. B/5«:a3Ertitf. *©BWecjSDfcttlf«Ufia, 

n^>. EP*>, ifeH«®tf**^*JUttHE-©ffi«)W^* 
<. ^ftS«fl«BJ»SB«dti«5B. «*<*©© 

LA^Ur, C©«W«:J:n«JBl»©W-$**»«r 

s^jveBccs^i^Tjfr^d. 

m6B (a) MJI3H (d) «c»-3<tB-t-b:-Alnif» 
3B»«B©-«©«BBr*0, (b) 
i^lS^©&gH9^ ; &^T^ral^r^^ 0 

*B«c4dur, 3itt^^t- (KSSffl) . 32tib*r 

-A. 35tt»i6Stiatt^tt^*<* (3BKB) 34*Aft 

3ii\mm±m^itmMt^^m. 3i3« 
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8KEttl»35ttSiG B ( d ) ©in < X»*3U©«iH 
LTo.4-2.o{S?Ig#<J:<, o.7^i.4(B*sj:f)fti». IP 

*>, o.4»arr*st. a artiw 

SWT?*ft<ft*U 2.0fcl±"C**£, 
<ft£ 0 

«*!ft>^&. c©Jg£. »hT-A33ttM»*ai7K 

ir»*. hp*>. 3ii^34©**^<fco®ia»tt©a»fl 

#£<ft*J:5K:»»PU ^ttCctttf-rajSas*** 
Sfj*ffi±©tta«: J: 8 Tft-tc ft S J: 5 K 0 ri > *. 

»«3R»«34iur*ffl35«:ttii*n4. c©R. R# 

» * iftfa u fc & © r * t J: i >. 

ttc % «ft (basic substance) tC*H/tftrSSI (act 
ivatorO K-^UTfc <tl». 

*ja3ai*^isstife»ife»34«:d^WE» 

lirKSf^*3ii**»^*34*tt^/ctH«35K:»l^3 

li* iJDJNl t - * 312«C <fc*?T 50*C ~ 350"C KM $ ft * <fc 
5Ccurt>J:i>. C©£ftft31lte*:--* (B^tf*) 

nr««aB»34K:».uritft*rtific^-f ku-^s* 
ffl^T»ttr*a<fc5fcftva>*. 38ttaE«»*aw 

M;U^7nbTl>-6. «;-^^^^316WSt^S (B 

«tt^<;u^3i5tt*©affi'C^Juyi---3i©rt»©«* 

£*»U Iflr'Torr^HT'TorreflroXaSKlfefce 

To ft*, com, r^=f>e©^»tt^^*sAL/r 

X»#*S««:-saiKr»»Sti:ft*s€>tr^ 
adCBiHB^fr e> ^ tr- a 33%ai$SR 34©^§(JtC AM $ 

rag^aft, w.*/f*^iiaoft^e>«»«:jt«)*. c 
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©J&J^*: ^ * - 3 7 <b U T ttSiMISStt-t-© * - J* > * ^ 
^©^ftMSTfcfe©*****. COKE*- 
r*Uiapi/J:^ir5i*«**-^-«:»6BI (b) © 

in < MWHHKcfi o x&mtn u *ft**i©i«* 
i*-o«ttDMt«»i*Ri7K:ffl*L. aeaiwwt* 
38©aw& £ 2 b-cimj i/fc*n < »*r **>\ «i» 
u»«34(D>HftB«* 3 Brra u fc<t 5 tcs«T 
-5. iWW*ai7ii*J*(*iE±©aB«e:j:6r 
^-«tW^/cCi <S3L*ffl#iffE©B*«:ft 

c ©rb*~ *- 37©eaRcfiw»#ai7©«iffltt* 

ft*. S«r»tc*ftS*jfejBi34*{±ii^tl»©*B»35 
**ju* + -3i<McttBU KMKBStt. m$*I©® 

$?>tc. ma^^ + -3i*«:i*£»BK:j&CTa. h, 

&o#zzmALx&fcmm*'i7^xbJ:i\ 

W^tt«*f*©«»9«c«k-5'C*ft&* , » 30/um- 

ttjR*^*»ccfiT-r sj&> ettitiwtt^is < ft o t is 
ift0^<. »J§«ie*©»E^tt«*«B*rai*i*^ 

-^l0am/»r*4CiJWff*ly<. 0.1/im/^-lOam/ 

<»*U<ftt»U JB«c. «ai£K*siooMm/»*«* 

<ftC^ 0 

rt^wxttBafiw©* 1 * (W^iafi) ^^^^ *«i© 



n 

»J?tt***il/Ttt, 4#MB348-804S7#tC 
KttSftTl**. Basa:/wr*$*i***». #B&248 
-804S8TCtt©HjS0. :Ax?«a?ft*3i#tt, WBB48 
-80489§KE«S*irir»4SrSa :Axr«Sft5S# 
» % «WB5X-29889»«:eBSnT^*H*SQi. CaSO« 
RtfBaSO^fciyh.DyREttHM < £ 1 B%ttAl 
U/c&3fc{* . 4$BB 52 - 30487^ tClSSfi $ ftf C > & BeO, L 
iF,MqSQ,SO f CaF J ^©^*, »BB53- 39277#«:E 10 
«$n-Cl^Li,B,a :Qi,AfltD**». KBB54- 47883 
^CCiHH$nri^Li a O- (&G)x:CuRtfLi,0- (Bb<D 
x:Cu .A^^Ttf*, MttttW 3 , 859, 527%fcIB« $ ft 
"Ct>£SrS:Ce,Sm. SrS:Eu,Sm, La,a SrEu.Sm&tf (Zn.C 
d) S^.xri^tliMW^^. *fc, «B 
B 5 5 - 12142#Cti2® $ ftT I > * ZnS :Cu , Pbffi#ft % — « 
BaO • xAl 2 Q, :EUT «3 ft -5 T 5 V 

±a#BSi»ft««*#^if e> ft s . 

*fc, »BB55-i2i4»K:e«3ftrc^Htt*W 20 

(Baa-X-yMq x Cay) FX:Eu"-CH$ft^T^/7 »;± 

*B«fl^0 #BBB55-i2i44-st«:fB«R . 

SftTC^H»^Ln(X:xAraSft*a*», *BB5 
5-l214S#«:ffiaStiri»SHtt*W (Ba,-xlrf x x) F 
X:yAT**fta»#tti »MB55-84389#«:EttSft 
ri»*-tt*WBaFX:xCe,yA"C*Sfta«*(*, »BB5 
5-l6007^CSB^$ftTl^-^^r FX • xA:yLn*r 

ft. HK£#ZnS:ACdS:A, (Zn. Cd) S:A,X£tfCds:A,X 
r*3tlft**«E. »BB59- 3827««CE»SftrC* 30 

*TS£i>rftjfc<DHtaa; 

XMi(PQ,)i ' NX, :vA 
KCFOiWA 

T* $ ft * »BB 59- 155487-Sf KISSS $ ftT I > 

nReXj • mAX' , :xEu 
nReXj • mAX* , :xEu,ySm 

■C*Sft*»*ft. 1#BB6l- 7208«JCE»Sft'Cl» 
*TI6-/ja5£ 

IWf X - atf'X' , • htf M )r 3 :cA 40 
T*S*i&7**y^*-f KJt*W, RCWBB6L-22 

84oo#ccffitt$ftrc»s— «*rfx- xBir^^ft^trx 

•7X««7;U*U^^^ KS*»W*tf €>ft*. 
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fc, *ft-eft©»^tt«*»B«:**ft*B^ttK*» 
xr-fef*- -f^A, #'ji;*7^7 -tin, 

-sK*-f AfcMH>'?5Xf'v*'y 4frl** 7*5 
Rf-K B5/- h^OAB^- 

Cft6>Sf«*©*ffittT»ffi"C*-3rfcJ:l?l/, Sf^tt 

*fc. £f#ft<D&®ttS£70 (a) &C^T*P<GD£irB 
4i£l/CfcJ:c>U PIS (b) C0iP<SSP42C0aMW:FS 
»3ftfc^^il'««43*»*te«>fc«l*r*>J:l». 
OT, 111711 (a) 0»£fcttB®4£#ftB#B7B 

(c) ©$a<CflCj®4Hc<t-o , t)ffl^fb$ft^©r. B& 
©ffBfttf-BtefiiT*. B7H (b) Oti^tiJ® 
J5ttS#*JB#3»#»© * 4 *tt«43©B««B5 1/ 
^6*B-r*©"C, tt*W«:ttB^tt«*»)BttB7B 

( d ) <D*n < m^46*c <fc o TRIIfe $ ft ?tB^tt**f*© 

$ 6 K , Cft 6>*»#»«§tta**B i ®»3»tt«r 
|6J± $ i* Z BWCfWtHt*»B*WW 6 ft * W:T3 1 

^tcA^TRft^, H»WCC»80Mm^2000*emr* 

0, K»t»±O^6S6tC»*L<«80/im~l000M 

ttB*»B03WH»*Wf 6ft<Sffii BSWBOffiJC, 
»J^ttm**B*«BW«:«i*tt^fc*W*c«R'r*/ca) 
©^BB^BW6>ft'CC»r<>J:l». C©fiBB»»ff*B 
ffl^jR^tt^ttS^feftBi^iia^^l/T 4)JfM"C# 
m»ttWJJ«i^l/fc«BB*»^tt»*»B 

©■•©BBBBtJB^B^^ftS. *fc, C©fl»B 
7>^"^^>j>ya^«:J:D, sic.sia.siN.A 

1. aft^fcB^^BBLTRrtUrfcJrl*. Cft6 
©BBB©Bff B— ilStciio.i/i n)^2000M niWS 0 



(7) 

13 

mm*. 

l\ S?6H (a) tc^Ufcm^tr-AMMK^ElcR 
fiUc. »»S-l*«5»^1*»*#©e«:-C*iRbBr«r. 

TO35tcAn, mmmitoz®*. c©««sbw.34 

©g3a=48cm-C£>£. JKMk€MMT&WO* 10 

t*380«l|illS3*9.5cm<-5E) il/c. C©<h#. « 
ij§35<bSJ#f*3ni<D^W43cm*C*0, «IHBMt38£ 
TO35i<D!^i(i3S*C*o/Cp fflSB3a#f*311. 

(a) . (b) K^-rii9T&£. 

*<Jl/5?*-3lrt«:SWiU 2Xior*Torr<Dg£ 
»C«»U 3t»»*lD0'CK:ftljRfiiJ#L/c. 

6 ^ 327^^^ t:- A 33^ lACDBMti: a 15 fa 

«c*SE (*SSrtM£. JI"H* $ 48 20 

an) crA&ts-t* mmmM^mi^wm^x 

^fW±O370nrnX435imiCD^^tC2 *im/^CD» 

L*^r. j&/f*~£tc<fcoT^&^ SHOT** 
EaLtt^6i3K*«:ai«>"CtT*. $^1£3*#f*B©B 
^300/imi^o/c^T'^lP^^7^-lt, tWH»ffli* 

c © * 5 tc v x » h tifcmmmmmi > < * *» # 
©»£#fl cans (b) oYftfo) -ctt, ± iwt* 

fo±20%, f»lW^4.3°/ot^o/c. COM 

ft o tc c t tc J; C tltttt? tr - A f - 

-}5ifiX\sifi'pt£\,\ 40 
* H»W- ( 1 ) 
^+tr-A © jfeaaSte «iE L wa»tttt8WI t B- 

r» &ftfcBff£tffc*»£ UTOT©5£tc<fc USE® 
©**SJI»{4 «fc 0 Bifa3R»»ffi©»,«S*s* < tt * <fc 

V (aJ = (D»o/X?co) 1 "V,., 
(v c .,tta*ffiJ©^-A*ffii«^i' ^> 

a (' ) »«£«. ftottV IO «C»(tr6X»»±©tt 
fitttett&$ft»JBJIL '<-tt¥*Sfifi. LttJE» (= 50 
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3) ra*. ) 

o»S*ifiirttlu»ltt8WiBttte± l%) 12. 

C Ott*. c ©at*»is»aft^ * El > * 

C<btc<fc0. tt«tt. «MKtttc«nfcWRffi©i»i»4J* 

**««- (2) 

cD^^^riiBumi^i^tct 1%) » % 
©a*F0Hc*j^T±4.s« , C*D. ttMBBMEft'** 

RSc^)$«3.6%r*-5/c e 

*mmm- o) 

SR»«©ii3fl*taiao, JOBW ( l ) cc^o/c^jE^;© 
L=lTii£Uc. Gn«W*Jt««iB-*ftr* 

C (Dei: 5 tc U T 6 hfcttSittHftMft^ * * «C»W 

©jft«*iSirttfr»it$4WiB«cc± i%) tt, «f*i* 
©a*fi«:*jc*r±4.4WC**j, ttMmDfMBII^^ 
;KO^ffiicMo-C«K-«ir*ofc. */c, «*ftB^ 

*SI«lW- (4) 

® 48cmX 48cm<Offi^ffe?S ^ ffl I » S . 

©aSifijs^ntcSittt^jr^^ ±4.49*r*o. 

*IW«- (5) 
c ©J: 5 tc UT»6nfcJBMI«lH»«ft^<*^*c»W 
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<0&1oWC^X± 2%XM 



ttettfaoM&iifa t s ^<o^m<omx±.x 

W * •» J: 0 **»CR < & o X I > * C <t *Wft t 

33 1 ■ ( a ) - ( c ) \mvssMtt»»tnmm 

[miS (a) 3 
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* J: 0 M a > h n - >Htt * J: 9 tc«fiSL/c«W»t* © 
fill, JB3H (a) ^ (e) »3K**ffiO«8i*^t 

**^*S««»H. »6H (a) , (b)tt**# 
JR«Sa©»WEL *7H (a) - (d) tttl^ttM* 

11,21,34 

10 02,29,38 HffilflStt 

12a, 12b ttfoffi® 

13,22,311 

14,23 JHHM 

is mmmo-v 

16 SRStift 

17" 
IS— 

24,33 ^f-A 

25,25' ,32 ^f-ffi 

20 31 SOU?*- (JtStt) 

35- 



[glBI (b) ] 





(O ] 




(9) 



mm 8 9 194 



[»2B] 
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